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(54) Method and apparatus for providing fast cell change in a packet-switched cellular radio 
system 

(57) A method is presented for innplementing a cell 
change for a nnobile station (MS) in a packet-switched 
cellular radio system comprising a first base station 
(BTSold), a second base. station (BTSnew) and a con- 
trolling unit (PCU, PCUold) controlling the operation of 
at least the first base station (BTSold). The method 
comprises the steps of 
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establishing at the controlling unit (PCU, PCUold) 
the knowledge about the mobile station's (MS) 
need for performing a cell change from the cell of 
the first base station (BTSold) to the cell of the sec- 
ond base station (BTSnew) while the mobile station 
(MS) is still communicating with the first biase sta- 
tion (BTSold), 

transmitting from the controlling unit (PCU, PCUold) 
towards the mobile station through the first base 
station (BTSold) a first message (207, 309, 410) in 
order to fix an oncoming first moment of time (209) 
as the moment of perfomning cell change and 
from said first moment of time onwards (209) pro- 
viding access for the mobile station to the cell of the 
second base station. 



pwaffrcHUHAneEHBa. ^ 



^ ^fflttUffl 



212^" 
2t3 



211- - 
21? 



IfOBSBKNSOraR 
CaiCHMIGQ 



SElHTNEWBr^ 
MJUXATEHE& 



Pj OCETASSIGMPj F 



PACKET PCTf fflOOHTOOtTM CUPDWE 



NOfiWLDATA 



r 



F^2 



Q. 
LU 



Printed by XeroK (UtQ Business Services 
Z16.7(HRS)/3.6 



1 



EP 1 059 820 A2 



2 



Description 

[0001] The invention relates in general to the tech- 
nological field of packet-switched cellular radio systenns. 
More precisely the invention relates to the cell change 5 
procedures, i.e. the procedures for rerouting an active 
packet-switched communication connection between a 
mobile station and a fixed packet-switched network 
through a new base station. An important application 
framework for the invention is the GPRS or General to 
Packet Radio Service system whch is undergoing spec- 
ification at the priority date of the present patent appli- 
cation. Other at least equally important application 
frameworks are the UMTS (Universal Mobile Telecom- 
munk:ation System) where the so-called connectionless is 
data services are packet-switched, and the EDGE 
(Enhanced Data rates for GSM evolution) where also 
connectionless data servces will be implemented. 
[0002] The services that are offered over telecom- 
muncation connections may be broadly categorized 20 
into real time and non-real time services. The former 
class covers such services where an essentially contin- 
uous or at least piecewise continuous stream of infor- 
mation is carried from the transmitter to the receiver and 
the intelligibility of the received infonnation depends on 25 
the continuity: only relatively snnalt and relatively con- 
stant delays are allowed. Typical real time services 
involve the transmission of speech and (moving) 
images like in a telephone or videophone connection, 
where e.g. a voice activity detection system may be so 
used to provide piecewise continuity, i.e. to periodically 
halt the transmission when there is nothing important to 
transmit Non-real time services cover the transmission 
of infomiation with less critical timing requirements and 
are typteally referred to as transmission of data: ' ■ 35 
[0003] Electronic mail and downloading of files from 
or to a distant location are examples of non-real time 
service applications. 

[0004] Packet-switched cellular radio systems have 
usually been designed to complement the known cir- 40 
cuit-switched mobile telephone systems and their future 
successors so that the division of work would involve 
the use of circuit-switched systenns to provide real time 
services and packet-switched systenns to provide non- 
real time servrces. Circuit- and packet-sw'rtched trans- 45 
mission may even be implemented as altemative oper- 
ational modes, within the framewcyic of a single 
telecommunication systems, or in hybrid network 
arrangements where the same base stations and other 
radio access hardware are used for both systems but so 
the other fixed network devices and communication 
connections between them are separate. An arrange- 
ment of tiie last mentioned type is the combination of a 
GSM mobile telephone network (Global System for 
Mobile telecommunications) and the GPRS network. ss 
[0(K)5] Rg. 1 illustrates a combined GSM / GPRS 
arrangement where an MS or mobile station 101 may 
choose one of the BSs or base stations 102 to 107 to 



ccmmunk:ate with. Bas^stati6ns^02 and 103 operate 
under a controlling device 108 where a PCU or packet 
control unit is combined to a BSC or base station con- 
troller. Similarly base stations 104 and 105 operate 
under controlling device 109 and base stations 106 and 
107 operate under controlling devk% 110. From this 
level upwards the GSM and GPRS networks have differ- 
ent architectures. Each base station controller is cou- 
pled to a MSG or a mobile switching centre and these 
are in turn interconnected through a GSM transmission 
network 115. Each packet control unit is coupled to a 
SGSN or serving GPRS support node and these are in 
turn interconnected through a GPRS transmission net- 
work 1 16, where the connections go through GGSNs or 
gateway GPRS support nodes (not shown). The small 
number of devices shown in Rg. 1 is for graphk:ai clarity 
only: in realistk: GSM / GPRS systems there are typi- 
cally thousands of base stations, hundreds of 
BSC/PCUs and dozens of MSCs and SGSNs. 
[0006] It should be noted ttiat the location of a PCU 
is not defined very strictly in the known GPRS: in addi- 
tion to the arrangement shown in Fig. 1 a PCU may be 
located in a base station or in an SGSN. The present 
invention does not have any particular biasing towards 
any most advantageous location of the PCU. The gen- 
eral network architecture and the interconnections of 
the base stations. PCUs and SGSNs naturally depend 
on the location of the SGSN. 

[0007] Around each base station there is a celt or 
radio coverage area within which a mobile station may 
communicate with that base station. When a mobile sta- 
tion moves out of one cell and into another, a cell rese- 
lection, a handover or a cell change must be performed. 
Cell reselection takes place when the mobile station is 
in idle mode and no communbation connections are 
currentiy active between it and the fixed parts of the net- 
work. A handover means that an active circuit-switched 
communcation connection must be rerouted through a 
new base station. A cell change means that an active 
packet-switched communk^tion connection must be 
rerouted through a new base station. Regarding packet- 
switched (GPRS) communications in an arrangement 
according to Fig. 1 the cell reselection or cell change 
may be intra-PCU (for example from base station 102 to 
base station 103), inter-PCU but intra-SGSN (for exam- 
ple from base station 103 to base station 104) or inter- 
PCU and inter-SGSN (for example from base, station 
1 05 to base station 1 06). 

[0008] Although the GPRS system like many other 
packet-switched cellular radio systems has been 
designed primarily for providing non-real time services, 
there is a tendency towards using it also to provide 
some real time services, of whrch the Intemet calls are 
a good example. An Internet call is a telephone connec- 
tion routed through the Intemet instead of the common 
telephone networks. It may be accompanied with a 
video part. Also other applications requiring real time 
services through a packet-switched cellular radio net- 
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Work^aTB-knowrv.- - 

[0009] A problem of the known GPRS that also 
appears in many other packet-switched cellular radio 
systems is that the cell change procedures have been 
optimized for simplicity rather than short delay. Accord- 5 
ing to the standardized GPRS procedure the exchange 
of packet data between a mobile station and the old 
base station is first temninated, after that a new ceil is 
chosen and only thereafter the transfer of packets is 
resumed through the base station of the new cell. The io 
procedure works well for non-real time services since 
the delay between temninating the old connection and 
establishing the new one does not matter. However, the 
length of the delay is easily several hundreds of millisec- 
onds or even up to some seconds, which is definitely too is 
much for a real time service where such a long delay is 
at least annoying and may even cause the call or other 
connection to be dropped if the delay is interpreted as a 
severe breakdown in the flow of infomnation. The long 
delay may also cause frustration to the users of non-real 20 
time servkies even when it does not actually affect the 
intelligibility of the transmitted infomnation: for example 
the downloading of web pages is unnecessarily slowed 
down by the delays. 

[0010] It is an aim of the present invention to pro- 25 
vide a method and an arrangement for perfomning a cell 
change in a packet-switched cellular radio network with 
a delay that is short enough to be acceptable for real 
time sen/fces and to avoid unnecessary retardation for 
non-real time services. 3o 
[0011] In the invention, the cell change is com- 
menced before terminating the old connection and pref- 
erably also using a countdown timer to trigger the 
switchover from the old cell to the new cell. 
[0012] The method of the invention is designed for 35 
implementing a cell change for a mobile station in a 
packet-switched cellular radio system comprising a first 
base station, a second base station and a controlling 
unit controlling the operation of at least the first base 
station. It comprises the steps of 40 



[0013] Additionally the invention applies to a 55 
method for implementing a cell change in a mobile sta- 
tion of a packet-switched cellular radio system. This 
aspect of the invention comprises the steps of 



^ receiving a message^rtr'ar'controlling unit of the 
packet-switched cellular radio system through a 
first base station, 

after the reception of said message, continuing the 
utilization of an existing packet-switched communi- 
cation connection with the first base station until a 
certain first moment of time defined in said mes- 
sage as that moment of perfomning cell change and 
from said tirst moment of time onwards accessing 
the cell of a second base station. 

[0014] The invention also applies to an arrange- 
ment for implementing a cell change for a mobile station 
in a packet-switched cellular radio system comprising a 
first base station, a second base station and a control- 
ting unit for controlling the operation of at least the first 
base station. The arrangement comprises: 

in the controlling unit means for establishing at the 
controlling unit the knowledge about the mobile sta- 
tion's need for performing a cell change from the 
cell of the first base station to the cell of the second 
base station while the mobile station is still commu- 
nicating with the first base station, 
in the controlling unit and the first base station 
means for transmitting towards the mobile station 
through the first base station a first message in 
order to fix an oncoming first moment of time as the 
moment of performing cell change and 
in the second base station means for from said first 
moment of time onwards providing access for the 
mobile station to the cell of the second base station. 

[0015] The fact that a cell change may be initiated 
either by the mobile station or by the network is known 
as such. According to the invention the initiation of cell 
change does not have the immediate effect of terminat- 
ing the packet-switched transmission of data between 
the mobile station and the old base station, instead, the 
allocation of resources from the new base station is 
commenced while the old connection is still active. A 
cell change command message is transmitted to the 
mobile station. This message causes the mobile station 
to start a countdown timer the expiry of whfch con-e- 
sponds to the exact estimated moment for changing 
cells. 

[0016] The cell change command message may 
also comprise a reference or temporary identitier whk^h 
the mobile station may use when it accesses the new 
base station. This is a particularly simple way of ensur- 
ing that the mobile station to whk:h the newly allocated 
resources are given from the new base station actually 
is the one for which the cell change was requested. Also 
the obligatorily defined moment of time when the mobile 
station must access the new base station may be com- 
municated to both the mobile station and the new base 
station. 

[0017] The novel features whk:h ara considered as 



establishing at tiie controlling unit the knowledge 
about the mobile station's need for performing a cell 
change from the cell of the first base station to the 
cell of the second base station while the mobile sta- 45 
tion is still communicating with the first base station, 
transmitting from the controlling unit towards the 
mobile station through the first base station a first 
message in order to fix an oncoming first moment of 
time as the moment of performing cell change and so 
from said first moment of time onwards providing 
access for the mobile station to the cell of the sec- 
ond base station. 
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-»=^icharacteristic'of then nventioTr'are set forth in naarticular 
in the appended Clainris. The invention itself, however, 
both as to its construction and its method of operation, 
together with additional aims and advantages thereof 
will be best understood from the following description of 
specific embodiments when read in connection with the 
accompanying drawings. 

Rg. 1 illustrates a known network architecture, 

Rg. 2 illustrates a method according to a first 
embodiment of the invention, 

Rg. 3 illustrates a method according to a second 
embodiment of the invention, 

Rg. 4 illustrates a method according to a third 
embodiment of the invention and 

Rgs. 5a to 5f illustrate certain messages to be used 
in association with the invention. 

[0018] The most common reason behind the initia- 
tion of a cell change is that the received signal strength 
between the mobile station and a new base station 
appears to be considerably higher than that between 
the mobile station and the old base station. The new cell 
may also belong to a home area or some other group of 
prefen'ed cells, in which case it is advantageous to 
change cell even when the signal strength criterion is 
not fulfilled. The network may even command some 
mobile stations to change cell for some administrative 
reasons like evening out traffic congestion. The actual 
initiation for cell change may come either from the 
mobile station or from the network. The present inven- 
tion is equally applicable regardless of where did the ini- 
tiation for cell change come from and what was the 
reason behind it Naturally the limitations imposed 
through network specifications must be obeyed: for 
example in some cases the network may not allow the 
mobile stations themselves to initiate cell changes. 
[0019] Rg. 2 illustrates the flow of messages and 
some other transmissions in a method according to a 
first embodiment of the invention, more exactly the 
embodiment conceming an intra-PCU cell change. 
Arrows 201 illustrate the normal transmission of data 
packets between the mobile station and the old base 
station, and arrow 202 illustrates the periodic transmis- 
sion of quality reports from the mobile station to the 
PCU. Here in Rg. 2 it is assumed that all mobile stations 
regulariy transmit to the PCU quality reports that indi- 
cate the observed connection quality between the 
mobile station and the old base station as well as the 
estimated connection quality between the mobile sta- 
tion and at least one candidate for new base station 
(taken that the mobile station is able to receive the 
transmissions of at least one such candidate base sta- 
tion). The invention does not require such qualrty 



reports to be sent and'*if^ey^rc'seTitj*th&invention^^ 
does not require them to be sent regulariy. 
[0020] Arrow 203 represents the optional step of 
the mobile station sending to the PCU a 

5 PACKET_CELL„CHANGE_REQUEST message, pref- 
erably on a certain dedicated channel like the known 
PACCH (Packet Associated Control Channel) or a simi- 
lar signalling channel. In some other present or future 
packet-switched cellular radio systems the cell change 

10 request may be sent also through a packet access 
channel whk^h is not dedicated but a common, shared 
control channel. The optionality of this step means that 
it is only executed if the nnobile station itself initiates the 
cell change. Rg. 5a is a schematic representation of 

IS such a request message 501 showing that it should 
contain at least a mobile station identifier 502 and the 
identifier 503 of the suggested new cell. The latter may 
consist for example of a BSIC or base station identifier 
code 504 and an RAC or routing area code 505. It may 

20 also comprise a list of such identifiers for a number of 
candidate cells. The alternative for arrow 203 in Rg. 2 is 
the observation at the PCU itself that a cell change is 
needed for a certain mobile station; this altemative step 
of action is shown in Rg. 2 by block 204. 

25 [0021] Regardless of which of steps 203 and 204 
was executed the PCU makes a decision about whether 
or not a cell change is acceptable. In case of a negative 
decision to a mobile-requested cell change it transmits 
to the mobile station a denial message, which is not 

30 shown in Rg. 2. In case of a negative decision to a celt 
change which it initiated by rtself the PCU simply does 
not proceed any further. The posrtive altemative means 
that the PCU accepts the cell change and initiates the 
allocation of radio resources from the new base station. 

35 ' If the cell change was initiated by a request message 
from the mobile station the new base station may be the 
one indicated in the request message or one hnom the 
list of candidate cells indicated in the request message. 
If the PCU inrtiated the cell change by itself it selects the 

40 new base station e.g. on the basis of the information it 
has previously received in the quality reports from the 
mobile station. 

[0022] When the packet-switched communk:ation 
connection which is the subject of the cell change is 

45 known to be used for providing real time services, it is 
partk:ularty advantageous if the radio resources from 
the new base station can be allocated from a pool of 
radio resources dedicated to GPRS use. Depending on 
the implementation, the current traffic loading situation 

50 and the amount of available resources it may happen 
that the new base station either has no such pool of 
dedicated GPRS resources at all or does not have any 
of them free for allocation, in whk:h case the resources 
for the new allocation must be taken from those that are 

55 also allocatable for GSM. This has the disadvantage 
that the GSM system may suddenly "steal' such 
resources despite their previous allocation to GPRS, 
since the circuit-switched GSM connections usually 
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have 'service'^ precedenceiwer t^ ' 
which are assumed to carry non-real time services. If 
the PCU is in the process of making an allocation deci- 
sion and the quality report(s) and/or the request mes- 
sage from the mobile station Indicate that there are 5 
actually several potential candidates for the new base 
station, it may even base its final selection on the fact 
that one of the suggested new base stations has a 
superior amount of allocatable dedicated GPRS radio 
resources available. ro 
[0023] We might asK how does the PCU know that 
a certain packet-switched communication connection 
that is currently subject to cell change is used to carry 
real time services. Actually the invention does not 
require the PCU to know it at all. If it is seen to be is 
advantageous, there may be defined a number of ways 
of indicating the use of a packet-switched connection to 
provide real time servtees, and the present invention is 
not limiting in that sense, i.e. it does not require a cer- 
tain method to be used. While the present invention 20 
does not even require that the PCU should be aware of 
the real time or non-real time use of the connections, it 
may be advantageous if it is able to provide certain priv- 
ileges (like the above-mentioned preferred allocation of 
dedk^ated GPRS resources) to those connections that 25 
are actually used to provide real time services. 
[0024] In Fig. 2 block 205 represents the selection 
of new base station and allocation of rts resources at the 
PCU. 

[0025] After step 205 the PCU must command the 30 
mobile station to perform the cell change. In GPRS the 
new base station need not be informed about tine cell 
change in any way, but for the sake of completeness we 
may assume that in some other systems infomning the 
new base station may take the form of network signal- 35 
jtng known as such; this is shown by arrow 206 in Pig. 2. 
if the allocation decision comprised a full amount of 
radio resources for the connection subject to cell 
change and if the network implements a so-called early 
timing advance sending option, the PCU defines that a 40 
particular mobile station will access the new cell in a 
certain block period in the near future; we may desig- 
nate this block period by BP X. Additionally, taken the 
conditions mentioned above, the PCU reserves a down- 
link block period from the new base station so that the 45 
new base station may answer a mobile station perform- 
ing access on a certain dedcated resource by sending 
the con-ect timing advance value. We will address the 
early timing advance sending option in more detail at a 
later section of this description. so 
[0026] The step of commanding the mobile station 
to perform the cell change is seen in Rg. 2 as the trans- 
mission of a PACKET_CELL_CHANGE_CMD message 
207. A schematic representation of a number of fields 
contained in the message, referred to as 51 0, is shown ss 
in Rg. 5b. The fields comprise a mobile station identifier 
511, channel identifier(s) 512, channel frequency indi- 
cator(s) 513, broadcast channel (BCH) frequency indi- 



cator 514, base station- identificatitiTT^^ccfde^' ta'*i)e'^ 
broadcast on the broacfcast channel 515, starting time 
indk:ator 516 and an optional mobile station reference 
517. The message Is sent to the mobile station on a cer- 
tain signalling channel, e.g. the known packet access 
grant channel or PAGCH. 

[0027] The above-mentioned fields in the cell 
change command message are self-explanatory except 
the starting time indk^ator 516. To enable a rapid cell 
change at a controlled moment the PCU preferably 
does not command the mobile station to perform the cell 
change immediately at the reception of the cell change 
command message, but defines the moment for cell 
change execution so that the mobile station (and poten- 
tially also the new base station) will have enough time to 
prepare for it. The moment for actual cell change execu- 
tion may be defined either by reference to a timer or real 
time clock (a certain fixed time reading of a real time 
dock, or a certain period of time defined as the expiry of 
a countdown timer immediately after receiving the mes- 
sage), or by reference to a certain frEime number and 
block period: the transmission frames at the radio inter- 
fece between the mobile station and the base stations 
are individually numbered so a frame number may be 
used as an indk^tion of time, and a block period 
number may be used to identify a block period within the 
transmission frames. The starting time indk^ator field 
516 in the Cell change command message contains the 
infomnation on the basis of whteh the mobile station is 
able to calculate the moment for actual cell change exe- 
cution: a real time clock reading, a timer initialization 
value, a frame number or block period countdown value 
or a fixed frame number and a block period number. 
[0028] The starting time indk:ator field may also 
contain' a value indk^ting immediate commencing of 
the cell change, or it may even be missing which the 
mobile station interprets as a command for commenc- 
ing the cell change immediately or after a certain fixed 
delay laid down in the system specifications. 
[0029] In Rg. 2 it is seen that the normal transmis- 
sion of data packets between the mobile station and the 
old base station continue for a while, indk^ted by 
an^ows 208. after the mobile station has received the 
cell change command message. This is the time before 
the cell change execution timer expires. The triggering 
of the actual cell change is shown in Rg. 2 as block 209. 
Immediately thereafter the mobile station starts access- 
ing the new cell. 

[0030] For an access to a new cell to be successful 
it is advantageous that the mobile station transmits not 
a single access burst but a number of successive 
access bursts in the block period indicated by the chan- 
nel identifier(s) field 512 and channel frequency indk^a- 
tor(s) 513 field of the cell change command message 
(although the invention does not rule out the transmis- 
sion of only a single access burst). These access bursts 
are seen in Rg. 2 as an-ows 210 to 213. Above it was 
mentioned that the cell change command message may 
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* ' contaih^aifiobile^stationTeferen^^^ the case, 

the mobile station may insert its reference to at least 
one access burst. The idea is that because the network 
is aware of the mobile station reference, it may check its 
appearance in the access burst(s) to ensure that the 
mobile station attempting access is the correct one. 
[0031] From the reception at the new base station 
of one or more access bursts 210 to 213 from the 
mobile station the operation according to the first 
embodiment of the invention differs depending on 
whether or not the network implements the early timing 
advance sending option known as such. Timing 
advance in general means that the propagation delay 
resulting from the physk:al distance between the mobile 
station and the base station is compensated for by 
advancing each uplink emission at the mobile station by 
a certain time interval the length of which must be sig- 
nalled from the base station to the mobile station. Cal- 
culating the timing advance and signalling it to a mobile 
station is known as such from e.g. the known handover 
procedures of the GSM system. In short, early timing 
advance sending means that immediately after having 
received the access burst(s) from the mobile station the 
new base station sends the value of the timing advance 
parameter to the mobile station, whereafter the actual 
transmission of data may commence. If this option is not 
implemented, a separate allocation for the transmission 
of the timing advance parameter is needed, to whk:h 
end the access burst(s) are not terminated at the new 
base station but forwarded to the PCU. 
[0032] In the main part of Rg. 2 we have assumed 
that the early timing advance sending option is imple- 
mented, which also means that the PCU must 
have previously future allocated a certain piece 
of dedteated downlink capacity from the new 
base station for sending the timing advance value to the 
mobile station, as mentioned earlier. Correspondingly 
the new base station transmits in Rg. 2 the 
PACKET„POWER_CONTROL_TI MING_UPDATE 
message 214 to the mobile station. The message is 
sent most advantageously on the downlink part of the 
same channel the uplink part of which was used by the 
mobile station to transmit the access bursts. The trans- 
mission instant of the message may be defined to be N 
block periods or BPs after the BP which the mobile sta- 
tion used to transmit the access bursts, where N is a 
constant positive Integer to be defined in the system 
specifications. The allocation of the corresponding 
downlink BP to the exclusive use of the connection car- 
rying a real time service is most advantageously kept 
valid by the PCU, i.e. the PCU will not allocate it to any 
otiier connections. 

[0033] The above-described method also assumes 
that the allocation of radio resources from the new base 
station already comprised the allocation of a f uir radio 
channel or enough resources to conduct the transmis- 
sion of data in the connection which was the subject of 
the ceil change without remarkable change to the condi- 



^'tions^in the old cell: The pa^^^o^Fig^2iR*p&rentheses'' 
shows an alternative course of action whk;h applies to 
networks where the early timing advance sending 
option is not implemented or to s'rtuations where the 

5 mobile station was first allocated only a limited amount 
of radio resources to perform the initial access to the 
new cell. In this case the access burst(s) 210' (to 213') 
are forwarded to the PCU so that it may assign ttie tim- 
ing advance to the mobile station and the necessary fur- 
to ther resource allocations can be made. The PCU 
allocates full or new radio resources and signals the 
new allocations {if any) downwards to the mobile station 
e.g. witti a PACKET_ASSIGNMENT message 214'. For 
assigning the timing advance parameter e.g. a 

15 PACKET_POWER_CONTROL_TlMING_UPDATE 
message 214" can be used, but the invention does not 
require any particular messages to be used. 
[0034] Upon receipt of the 

PACKET_ASSIGNMENT message 214 or a 

20 PACKET_POWER_CONTROL_TIMlNG_UPDATE 

message, be it with or w'rthout early timing advance 
sending, the mobile station starts monitoring the 
assigned downlink channel(s) and it may also use the 
assigned uplink channels for sending uplink bursts to 

25 the network. This is illustrated in Rg. 2 by arrows 215. 
The first uplink Protocol Data Unit or PDU which 
belongs to the LLC (Logk^l Link Control) protocol layer 
and reaches the SGSN (not shown in Rg. 2) to whk:h 
the PCU is coupled causes the new location of the 

30 mobile station to be updated in the mobility records held 
by the SGSN. If the access to the new cell fails, the first 
alternative is that the mobile station may return to the 
old cell (where radio resource allocations for it are still 
valid at this stage) to continue the transmission of data. 

35 The^cell change procedure may then be re-initialized. 
[0035] Taken that Rg. 2 illustrates an intra-PCU cell 
change it is on the responsibility of the PCU that con- 
trols the both base stations to release the resource allo- 
cations in the old cell after a successful cell change. The 

40 releasing may take place at any time after the PCU has 
noticed that bursts related to normal transmission of 
data are flowing through the new base station. 
[0036] Next we will consider a method according to 
a second embodiment of the invention whbh is illus- 

45 trated in Rg. 3. This embodiment is the method for per- 
fomning a cell change between different PCUs but within 
the coverage of a single SGSN, i.e. an inter-PCU intra- 
SGSN cell change. The initial nonmal transmission of 
data and the periodrc transmission of quality reports are 

50 identical to those shown in Fig. 2. so they are not sepa- 
rately shown in Fig. 3. 

[0037] After having received the 
FWCKET_CELL_CHANGE_REQUEST message 203 
from the mobile station the old PCU transmits to the 
55 SGSN a con-esponding message 301, an exemplary 
form of which is shown in Fig. 5c as the message 520. 
The fields of the message are the identifier of the old 
PCU 521, the identifier of the requested new cell 522, 
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an optionaf descriptor ottheFHfnbbitestatioti'S'radr^ 
bilrty 523, an optional descriptor of the servk^ type in 
the old cell 524 and a routing area code or RAC 525. 
[0038] Upon receipt of the cell change request mes- 
sage 301 the SGSN derives the identity of the PCU con- 
trolling the target cell from the identifier of the target cell 
at step 302. The SGSN sends the cell change request 
message 303 to the new PCU in either an unchanged 
form or in a form comprising at least the fields similar to 
fields 521, 522, 523 and 524 of Rg. 5c. Upon receipt of 
this message the new PCU checks at step 304 whether 
it can accept the cell change request or not In a nega- 
tive case a rejection is sent back to the SGSN and for- 
warded from there to the old PCU; such action is 
straightforward to implement and is therefore not shown 
in Rg. 3. If the new PCU accepts the proposed cell 
change it allocates radio resources from the tar- 
get cell at step 305 as described above in the 
context of an intra-PCU cell change; the message 306 
to the new base station is similar to that described 
above. At step 307 the new PCU sends a 
CELL_CHANGE_RESPONSE message to the SGSN. 
An exemplary form of this message is shown 
in Rg. 5d as message 530 comprising the iden- 
tifier of the old PCU 531, a fully encoded 
PACKET_CELL__CHANGE_CMD message 532, an 
optional mobile station reference 533 and a cause field 
534. Instead of a completely encoded cell change mes- 
sage 532 the message 530 may also contain the rele- 
vant parameters to be included into the actual packet 
cell change command message to be sent to the mobile 
temiinal. In that case the latter message is then pro- 
duced and encoded by the old PCU. 
[0039] Upon receipt of the cell change response 
' messag&^7*1he SGSN forwards rt as its cell change 
response message 308 to the old PCU. Upon receipt of 
the message 308 the old PCU sends the actual 
PACKEr_CELL„CHANGE_CMD message 309 to the 
mobile station, preferably on the PACCH as mentioned 
in association with the first embodiment of the invention. 
From there on the operation follows the first embodi- 
ment of the invention described above up to the point 
where the allocated resources should be released finom 
the old base station. 

[0040] It is possible that the TLLl or temporary logi- 
cal link identifier of a connection changes when the con- 
nection is subjected to an inter-PCU intra-SGSN cell 
change. Such a situation may follow when the change of 
PCU is associated with a change of routing area. If that 
is the case, it is on the responsibility of the SGSN to 
issue the new TLLl. Most advantageously the SGSN 
arranges for the communk:ation of the new TLLl to the 
mobile station through the messages 308 and 309 
described above. 

[0041] Because the old and new PCUs are differ- 
ent, the old PCU does not automatically know whether 
or not the access of the mobile station to the new cell 
has been successful and in the case of successful 
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~ access when are th e allocated Tesoarcfe^^the ^(tf ^ •^^^"''-^^ 
base station not needed any more. It is therefore not 
obvious how the old PCU should nfiake the decision 
about releasing the allocated resources from the old 
base station. There are baskjally two alternative solu- 
tion principles. According to the first principle the old 
PCU waits for a certain period of time from a fixed trig- 
gering event, e.g. the transmission of the cell change 
command message to the mobile station, before releas- 
ing the allocated resources from the old cell. We may 
say that the old PCU continues scheduling the mobile 
station for said certain period of time. A suitable time 
limit to be implemented with a countdown timer from the 
transmission of the cell change command message 
could be in the order of seconds, like five seconds. If the 
mobile station is found to be using the old base station 
at the expiry of the countdown timer, the old PCU 
deduces that the cell change was not successful and 
does not release the allocated resources at all. The 
expiry of a timer or a frame counter can also be related 
to a finding that the connection to the mobile station has 
been lost: after sending for example eight radio blocks 
to the mobile station without getting an answer the old 
PCU my deduce that the mobile station is not respond- 
ing any more so that the allocated resources may be 
released. 

[0042] The timer / frame counter alternative out- 
lined above has the disadvantage that it wastes some 
resources at the radio interface. If the mobile station 
succeeded in rapidly accessing the new cell, the old 
PCU will keep the resources allocated from the old base 
station for no reason. Additionally the old PCU may 
even make unnecessary transmissions through the old 
base station, trying to get an answer from a mobile sta- 
tion whteh has already changedfc^ls'and thus causing 
unnecessary interference to all other radio connections 
neartiy. Thereby also the second solution principle 
should be considered. In accordance therewith the new 
PCU informs the old PCU about a successful cell 
change, after whk:h the old PCU immediately releases 
the radio resources from the old cell. The disadvantage 
of the second principle is that it requires additional net- 
work signalling between PCUs. A mixed solution may 
also be applied in whk:h the old PCU waits for a certain 
counter to expire before releasing the old allocations, 
unless it receives a signalling message from the new 
PCU indk:ating that the cell change was successful. In 
the latter case the old PCU releases the old allocations 
as soon as it has received and decoded the message 
from the new PCU. 

[0043] If there will be a transmission of signalling 
information from the old PCU to the new PCU it may be 
used to inform the new PCU about some transmission 
parameters and their values whk^h were applied in the 
old PCU. For example the acknowledging parameters 
applied in the RLC protocol layer could be exported to 
the new PCU this way so that they need not be re-nego- 
tiated between the mobile station and the new PCU. 
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- -{0044]*^ An ad^raintageous^ poin^o^time*1or pfeifonii--^^^ 
ing an inter-PCU cell change is between two consecu- 
tive PDUs or protocol data units belonging to the LLC 
protocol level. Such timing of the cell change may obvi- 
ate the need for transmitting transmission parameters 5 
and their values from the old PCU to the new PCU 
which was mentioned above. 

[0045] The mixed solution allows for different kinds 
of PCUs to operate in the same network. Those new 
PCUs that are capable of sending cell change confirma- 10 
tions to old PCUs do so, whereby tfie unnecessary 
resource allocations and transmissions are minimized, 
but in the absence of such cell change confirmations all 
old PCUs apply the timer / frame counter procedure to 
ensure releasing of resources if the new PCU is not is 
cooperative in this sense. An old PCU which does not 
recognise cell change confirmations simply ignores 
them and uses the timer / frame counter procedure in 
every case. 

[0046] Next we will consider a method according to 20 
a third embodiment of the invention which is illustrated 
in Rg. 4. This embodiment is the method for perfbmning 
a cell change between different PCUs that operate 
within the coverage of different SGSNs, i.e. an inter- 
PCU inter-SGSN cell change. The initial nomnal trans- 25 
mission of data and the periodic transmission of quality 
reports are identical to those shown in Fig. 2, so they 
are not separately shown in Rg. 4. After having received 
the PACKET_CELL__CHANGE_REQUEST message 
203 from the mobile station the old PCU transmits to the 30 
old SGSN a corresponding message whteh is similar to 
message 301 in Rg. 3. At step 401 the old SGSN 
derives the address of the new SGSN controlling the 
target cell through the new PCU from the cell identifier 
(e.g. RAC) includedHn*the j=cell change request mes- 35 
sage. At step 402 the old SGSN sends to the new 
SGSN a (GTP) CELL_CHANGE_REQUEST message, 
an exemplary fomi of which is shown in Rg. 5e. The 
message 540 comprises a sequence number 541 , the 
identifier of the new cell 542, an optional descriptor of 40 
the mobile station's radio capabilities 543, an optional 
descriptor of the service type in the old cell 544, an 
optional descriptor of the PDP context(s) 545, a cipher- 
ing parameters tield 546 and the I MS I (International 
Mobile Subscriber Identity) 547 related to the mobile 45 
terminal. Optionally the (GTP) CELL CHANGE 
REQUEST message may include the CELL CHANGE 
REQUEST message as such. 

[0047] Upon receipt of tiie (GTP) CELL CHANGE 
REQUEST message the new SGSN derives at step 403 so 
the new PCU or the PCU controlling the target cell from 
the cell identifier. The SGSNnew sends the CELL 
CHANGE REQUEST message 404, similar to the mes- 
sage 303 in Rg. 3, to the new PCU. 

[0048] Upon receipt of the CELL CHANGE ss 
REQUEST message 404 the new PCU acts at step 405 
as described above in association with the inter-PCU 
intra-SGSN cell change. Step 405 comprises thus all 



the>*mentioned acceptabllity'checks and^allocations^as^'- 
well as infonming the new base station. At step 406 the 
new PCU sends its CELL CHANGE RESPONSE mes- 
sage to the new SGSN. This message is advanta- 
geously idenfical to message 307 in Rg. 3. 
[0049] Upon receipt of the CELL CHANGE 
RESPONSE message 406 the new SGSN checks at 
step 407 the cause parameter contained in said mes- 
sage. If the outcome of the operation is positive, the new 
SGSN keeps the PDP context info if provided by the old 
SGSN and allocates a new TLLI (Temporary Logk^al 
Link Identifier) for the mobile station. Othenvise the new 
SGSN removes at step 407 the PDP context info (if 
even provided by the SGSNold). 
[0050] At step 408 tiie new SGSN sends the (GTP) 
CELL CHANGE RESPONSE message to the old 
SGSN. An exemplary form of the message is shown in 
Rg. 5f where the fields of the message 550 are 
sequence number 551 , cause 552, new TLLI 553, and 
the original CELL CHANGE RESPONSE message 554. 
[0051] Upon receipt of the (GTP) CELL CHANGE 
RESPONSE message the old SGSNold sends at step 
409 the CELL CHANGE RESPONSE message con- 
tained within it to the old PCU. Upon receipt of the CELL 
CHANGE RESPONSE message the old PCU sends ttie 
actual PACKET_CELL_CHANGE_CMD message 410 
to the mobile station. preferaWy on the PACCH as men- 
tioned in association with the first embodiment of the 
invention. 

[0052] Upon receipt of the PACKET CELL 
CHANGE CMD message the mobile station acts at step 
411 as described in association with the inter-PCU 
intra-SGSN cell change with the following exception: 
when accessing the new cell, the mobile station uses 
the new TLLI when applicabfe, iand in* case^the^^cell' - 
change is unsuccessful and the mobile station retums 
to the old cell, the mobile station uses its old TLLI when 
applk:able. 

[0053] When the new SGSN has received the first 
PDU of the LLC level from the mobile station (including 
ttie new TLLI), it should notify the old SGSN (and HLR) 
of the successful cell change. The new SGSN sends at 
step 412 the (GTP) CELL CHANGE IND message to 
the old SGSN. The new SGSN also updates any 
affected GGSNs in a manner known as such. Thereaf- 
ter all data packets are routed via the new SGSN. 
[0054] Upon receipt of the (GTP) CELL CHANGE 
IND message the old SGSN start a timer and sends a 
(GTP) CELL CHANGE ACK message 413 to the new 
SGSN. If the old SGSN holds unsent (unacknowledged) 
downlink data packets for the mobile station, the old 
SGSN forwards the data packets to the new SGSN. 
While the timer is running the old SGSN forwards all 
data packets received for the mobile station to the new 
SGSN. Upon expiry of the timer, the old SGSN shall 
delete infomnation related to the mobile station. 
[0055] As an option, the old SGSN may forward a 
copy of all otherwise unacknowledged downlink data 
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^^s--."^iH*-' t^*" " packets to the^ new SGSN ' already after-sending the • '^^'^^ 
(GTP) CELL CHANGE REQUEST message. Thus 
when the MS accesses the new cell, the MS is able to 
receive data packets immediately. 

[0056] The above-presented embodiments of the 5 
invention aid naturally only exemplary and numerous 
additions and modifications thereto are possible without 
departing from the scope of the appended claims. For 
example in such cell changes where communication 
with SGSi^ is not needed but two PCUs are involved, io 
e.g. in an inter-PCU intra-SGSN cell change, the old 
PCU might send the cell change request message 
directly to the new PCU and not through the SGSN, 
taken that the old PCU is able to derive the identity of 
the new PCU from e.g. the identifier of the requested is 
new cell in the message from the mobile station. The old 
PCU may even poll several candidate new PCUs and 
proceed with only the selected new PCU. Another addi- 
tion and modification is the use of transmission frame 
synchronization between cells, which may obviate the 20 
need for separate random access bursts: the access to 
the new cell could take place directly by using the allo- 
cated radio resources. The mobile station may 
announce several candidates for new cells in its request 
message; these candidate cells may affect the network- 25 
side action so that several request messages to even 
different SGSNs and PCUs are sent simultaneously. 
The invention is not sensitive to whether the updating of 
the mobile station's location at the GGSN level is per- 
formed by the old or the new SGSN . 30 
[0057] The invention is also not limited by the 
above-given GPRS-related denominations of the net- 
work elements and messages, although they serve to 
emphasize the applicability of the invention in the con- 
text oMhe^PflS/-c^B« invention is also applfeable to 35 
other packet-switched cellular radio systems. 

Claims 

1. A method for implementing a cell change for a 40 
mobile station (MS) in a packet-switched cellular 
radio system comprising a first base station 
(BTSold), a second base station (BTSnew) and a 
controlling unit (PCU, PCUold) controlling the oper- 
ation of at least the first base station (BTSold), 45 
characterized in that it comprises the steps of 

establishing at the controlling unit (PCU, 
PCUold) the knowledge about the mobile sta- 
tion's (MS) need for perfomning a cell change so 
from the cell of the first base station (BTSold) to 
the cell of the second base station (BTSnew) 
while the mobile station (MS) is still communi- 
cating with the first base station (BTSold). 
- transmitting from the controlling unit (PCU, ss 
PCUold) towards the mobile station through 
the first base station (BTSoW) a first message 
(207, 309, 41 0) in order to fix an oncoming first 



tin ^ ^ moment 'Of time -(209>*aS^ the*momerit' 6f^er-ft=^- -^^-.-arr^ » t . ^ 
fonming ceil change and 
from said first moment of time onwards (209) 
providing access for the mobile station to the 
cell of the second base station. 

2. A method according to daim 1. characterized in 
that the step of establishing at the controlling unrt 
(PCU. PCUold) the knowledge about the mobile 
station's (MS) need for performing a cell change 
takes place as a response to the reception at the 
controlling unrt (PCU, PCUold) of a request mes- 
sage (203) from the mobile station (MS), said 
request message (203) indicating the mobile sta- 
tion's (MS) willingness to perform a cell change. 

3. A method according to daim 1, characterized in 
that It comprises additionally the step of receiving at 
the controlling unit (PCU, PCUold) quality reports 
(202) from the mobile station, and the step of estat>- 
lishing at the controlling unrt (PCU, PCUold) the 
knowledge at)Out the mobile station's (MS) need for 
perfomning a cell change takes place as a response 
to an observation (204) based on the received qual- 
ity reports and indcating the need for performing a 
cell change for the mobile station (MS). 

4. A method according to daim 1, characterized in 
that, in an arrangement where the controlling unit 
(PCU) additionally controls the operation of the sec- 
ond base station (BTSnew), the step of establishing 
at the controlling unrt (PCU) the knowledge about 
the mobile station's (MS) need for performing a cell 
change is followed by a step of allocating at the 
controlling unit (PCU) a"certain>^bunt^f radio 
resources for the mobile station (MS) at the second 
base station (BTSnew). 

5. A method according to daim 4, characterized in 
that It comprises the steps of 

allocating by the controlling unit (PCU) a cer- 
tain amount of radio resources for the mobile 
station (MS) at the second base station 
(BTSnew), said certain amount of radio 
resources corresponding to the needs of a full 
data transmission connection between the 
mobile station (MS) and the packet-swrtched 
cellular radio system, 

allocating by the controlling unit (PCU) a cer- 
tain amount of radio resources at the second 
base station (BTSnew) for transmitting timing 
advance information to the mobile station (MS), 
responding to the mobile station's (MS) access 
(210, 211, 212, 213) to the cell of the second 
base station (BTSnew) by providing said timing 
advance information (21 4) to the mobile station 
(MS) and 
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^'- j'--^'-* '-^immedately thereafter commencing th^^ ^ ■ - 

tion of a full data transmission connection (215) 
between the mobile station (MS) and the 
padcet-swrtched cellular radio system through 
the second base station (BTSnew). 5 

6. A method according to claim 4, characterized In 
that it comprises the steps of 

allocating by the controlling unit (PCU) a cer- 10 
tain amount of radio resources for the mobile 8. 
station (MS) at tiie second base station 
(BTSnew), said certain amount of radio 
resources con^sponding to a connection of 
limited capacity between the mobile station is 
(MS) and the controlling unit (PCU). 
responding to the mobile station's (MS) access 
(210'. 21 r, 212', 213') to the cell of the second 
base station (BTSnew) by allocating by the 
controlling unit (PCU) a certain larger amount 20 
of radio resources for the mobile station (MS) 
at the second base station (BTSnew), said 
larger amount of radio resources correspond- 
ing to the needs of a full data transmission con- 
nection t>etween the mobile station (MS) and 2S 
the packet-switched cellular radio system, 
providing timing advance information (214', 
214") concerning the mobile station (MS) to the 
second base station (BTSnew) and from there 
to the mobile station (MS) and 30 
commencing the utilization of a full data trans- 
mission connection (215) between the mobile 
station (MS) and the packet-switched cellular 
radio system through the second base station 
(BTSnew): *>*r>t£('m: ' 35 

7- A method according to claim 1, characterized in 
that, in an arrangement where the controlling unit is 
a first controlling unit (PCUold) that controls the 9. 
operation of the first base station (BTSold) and the 40 
packet-switched cellular network additionally com- 
prises 

a second controlling unit (PCU new) that con- 
ti-ols the operation of the second base station 4s 
(BTSnew) and 

a routing and location information maintaining 
unit (SGSN) with a domain that comprises both 
the first controlling unit (PCUold) and the sec- 
ond controlling unit (PCUnew), so 
the step of establishing at the controlling unit 
(PCU, PCUold) tiie knowledge about the 
mobile station's (MS) need for performing a cell 
change is followed by the steps of 
transmitting a first cell change request (391) 55 
from the first controlling unit (PCUold) to the 
routing and location information maintaining 
unit (SGSN), 



- ' transmitting- a^^secohd * celh changed' request --^ -^ •^t^/Mitt^w 
(303) corresponding to said first cell change 
request (301) from the routing and location 
infomiation maintaining unit (SGSN) to the sec- 
ond controlling unit (PCUnew) and 
allocating at the second controlling unit 
(PCUnew) a certain amount of radio resources 
for the mobile station (MS) at the second base 
station (BTSnew). 

A method according to claim 7, characterized in 
tfiat it comprises the steps of 

as a response to the reception of said second 
cell change request (303) allocating by the sec- 
ond controlling unit (PCUnew) a certain 
amount of radio resources for the mobile sta- 
tion (MS) at the second base station (BTSnew), 
said certain amount of radio resources corre- 
sponding to the needs of a full data transmis- 
sion connection between the mobile station 
(MS) and the packet-switched cellular radio 
system, 

allocating by the second contmlling unit (PCU) 
a certain amount of radio resources at the sec- 
ond base station (BTSnew) for transmitting tim- 
ing advance information to the mobile station 
(MS); 

responding to the mobile station's (MS) access 
to the cell of the second base station (BTSnew) 
by providing said timing advance information to 
the mobile station (MS) and 
immediately thereafter commencing the utiliza- 
tion of a full data transmission connection 
between the mobile station (MS) -and then:^^;^ 
packet-switched cellular radio system through 
the second base station (BTSnew). 

A method according to claim 7, characterized in 
that it comprises the steps of 

as a response to the reception of said second 
cell change request (303) allocating by the sec- 
ond controlling unit (PCUnew) a certain 
amount of radio resources for the mobile sta- 
tion (MS) at the second base station (BTSnew), 
said certain amount of radio resources coae- 
sponding to a connection of limited capacity 
between the mobile station (MS) and the sec- 
ond controlling unit (PCUnew), 
responding to the mobile station's (MS) access 
to the cell of the second base station (BTSnew) 
by allocating by the second controlling unit 
(PCUnew) a certain larger amount of radio 
resources for the mobile station (MS) at the 
second base station (BTSnew), said larger 
amount of radio resources corresponding to 
the needs of a full data transmission connec- 
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' tion betweennhe^mbbile ^tiohtMS)"and'the * 
packet-switched cellular radio system, 
providing timing advance information concem- 
ing the mobile station (MS) to the second base 
station (BTSnew) and from there to the mobile 5 
station (MS) and 

commencing the utilization of a full data trans- 
mission connection between the mobile station 
(MS) and the packet-switched cellular radio 
system through the second base station io 
(BTSnew). 

10. A method according to claim 1, characterized in 
that, in an arrangement where the controlling unit is 

a first controlling unit (PCUold) that controls the is 
operation of the first base station (BTSold) and the 
packet-switched cellular network additionally com- 
prises 

a second controlling unit (PCUnew) that con- 20 
trols the operation of the second base station 
(BTSnew), 

a first routing and location infomnation main- 
taining unit (SGSNold) with a domain that com- 
prises the first controlling unit (PCUold) and 25 
a second routing and location information 
maintaining unit (SGSNnew) with a domain 
that comprises the second controlling unit 
(PCUnew), 

the step of establishing at the controlling unit 30 
(PCUold) the knowledge about the mobile sta- 
tion's (MS) need for performing a cell change is 
followed by the steps of 
transmitting a first cell change request (301) 
from the first controlling unit (PCUold)" to 4he 35 
first routing and location infonmation maintain- 
ing unit (SGSNold). 

transmitting a network-level cell change 
request (402) con-esponding to said first cell 
change request (301 ) from the first routing and 40 
location information maintaining unit 
(SGSNold) to the second routing and location 
information maintaining unit (SGSNnew), 
transmitting a second cell change request 
(404) con'esponding to said network-level cell 45 
change request (402) from the second routing 
and location information maintaining unit 
(SGSNnew) to the second controlling unit 
(PCUnew) and 

allocating at the second controlling unit so 
(PCUnew) a certain amount of radio resources 
for the mobile station (MS) at the second base 
station (BTSnew). 

11. A method according to claim 1, characterized in ss 
that the step of transmitting from the controlling unit 
(PCU, PCUold) towards the mobile station (MS) 
through the first base station (BTSold) a first mes- 



sage (207, 309, 410) in orderta fbc'^an^ncoming*^^^'"' '*' ''*'^'^'^*' *^ 
first moment of time (209) is accomplished by com- 
manding by said first message (207. 309. 410) tiie 
initialization of a certain countdown timer in the 
mobile station (MS). 

12. A method according to claim 1, characterized in 
that the step of transmitting from the controlling unit 
(PCU, PCUold) towards the mobile station (MS) 
through the first base station (BTSold) a first mes- 
sage (207, 309, 410) in order to fix an oncoming 
first moment of time (209) is accomplished by indi- 
cating in said first message (207, 309. 410) a cer- 
tain frame number that coincides in time w'rth said 
first moment of time. 

13. A method according to claim 1, characterized in 
that the step of transm'rtting from the controlling unit 
(PCU, PCUold) towards the mobile station (MS) 
through the first base station (BTSold) a first mes- 
sage (207, 309. 41 0) in order to fix an oncoming 
first moment of time (209) is accomplished by indi- 
cating by said first message (207. 309, 410) that 
said first moment of time is the time when the 
mobile station receives said first message. 

14. A method according to claim 1. characterized in 
that it comprises the step of maintaining a radio 
resource allocation for the mobile station (MS) at 
the first base station (BTSold) for a certain time 
after said first moment of time (209). 

15. A method according to claim 14. characterized in 
that it comprises the step of maintaining a radio 

resource allocation for the mobile station (MS) at - m^ i=>' Tii*»B 

the first base station (BTSold) until the expiry of a 
certain predefined time limit after said first moment 
of time (209). 

16. A method according to daim 14. characterized in 
that it comprises the step of maintaining a radio 
resource allocation for the mobile station (MS) at 
the first base station (BTSold) until the controlling 
unit (PCU, PCUold) finds out that the mobile station 
(MS) has successfully changed to the cell of the 
second base station (BTSnew). 

17. A method according to daim 16. characterized in 
that, in an arrangement where the controlling unit 
(PCU) additionally controls the operation of the sec- 
ond base station (BTSnew), the step of finding out 
by the controlling unit (PCU) that the mobile station 
(MS) has successfully changed to the celt of the 
second base station (BTSnew) is accomplished by 
observing at the controlling un'rt (PCU) that bursts 
related to normal transmission of data between the 
mobile station (MS) and the packet-switched cellu- 
lar radio system are fiowing through the new base 
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22 



^v*v station -(BTSnew)?*"* 

18. A method according to claim 16, characterized in 
that, in an arrangement where the controlling unit is 

a first controlliriii unit (PCUold) that controls the s 
operation of the ftrrt base station (BTSold) and the 
packet switched ^^t^li jiar network additionally com- 
prises a second ccnfc olling unit (PCUnew) that con- 
trols the operation f)f the second base station 
(BTSnew), the step of finding out by the first con- io 
trolling unit (PCUold) that the mobile station (MS) 
has successfully changed to the cell of the second 
base station (BTSnew) is accomplished by receiv- 
ing at the first controlling unit (PCUold) a message 
from the second controlling unit (PCUnew). is 

19. A method according to claim 14, characterized in 
that it comprises the step of maintaining a radio 
resource allocation for the mobile station (MS) at 
the first base station (BTSold) either until the expiry 20 
of a certain predefined time limit after said first 
moment of time (209) or until the controlling unit 
(PCU, PCUold) finds out that the mobile station 
(MS) has successfully changed to the cell of the 
second base station (BTSnew), whchever of these 25 
events comes first 

20. A method for implementing a cell change in a 
mobile station (MS) of a packet-switched cellular 
radio system, characterized in that it comprises the 30 
steps of 

receiving a message (207, 309, 410) from a 
controlling unit (PCU, PCUold) of the packet- 
switched cellular radio sy^em through a-^first 35 
base station (BTSold), 

after the reception of said message (207, 309, 
410), continuing the utilization of an existing 
packet-switched communication connection 
with the first base station (BTSold) until a cer- 40 
tain first moment of time (209) defined in said 
message (207, 309, 410) as the moment of 
performing cell change and 

- from said first moment of time (209) onwards 
accessing (21 0, 21 1 , 212, 21 3, 21 0', 21 1 ', 21 2', 45 
213') the cell of a second base station 
(BTSnew). 

21. An anangement for implementing a cell change for 

a mobile station (MS) in a packet-switched cellular so 
radio system comprising a first base station 
(BTSold), a second base station (BTSnew) and a 
controlling unit (PCU, PCUold) for controlling the 
operation of at least the first base station (BTSold), 
characterized in that it comprises 55 

- in the controlling unit (PCU, PCUold) means for 
establishing at the controlling unit (PCU, 



:r^-- /;Hr7 PGUold) the knowledgi&^abotit^ertnobile sta- • 
tion's (MS) need for performing a cell change 
from the cell of the first base station (BTSold) to 
the cell of the second base station (BTSnew) 
while the mobile station (MS) is still communi- 
cating with the first base station (BTSold), 
- in the controlling unit (PCU, PCUold) and the 
first base station (BTSold) means for transmit- 
ting towards the mobile station (MS) through 
the first base station (BTSold) a first message 
(207, 309, 41 0) in order to fix an oncoming first 
moment of time (209) as the moment of per- 
forming cell change and 
in the second base station (BTSnew) means for 
from said first moment of time onwards provid- 
ing access for the mobile station to the cell of 
the second base station (BTSnew). 
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